Abstract. Generally, the lecture theater is designed for providing better visibility to the students and thus, the different indoor environment with common lecture room is formed at the same time. In this study, the indoor environment of lecture theatre was evaluated in terms of thermal comfort by field measurements. As a results, PMV(Predicted Mean Vote) was not secured in the range of thermal comfort in the space lower than 100 cm height from the floor. This is due to buoyancy effect and the ceiling based air-conditioning system for space heating. Thus the lower part that the ceiling height gets higher is considered to be needed the improvement in heating system such as the floorbased air distribution system or the radiant floor heating system.
Introduction
In case of the interior space with the high ceiling like auditorium or atrium, the temperature difference between the upper part and the lower part comes to be large due to buoyancy effect(stack effect). In other words, the large deviation in the locally thermal environment causing much uncomfortableness to occupant. Especially, in terms of a lecture theater, the ceiling height is not consistent from the bottom to the top part for providing better visibility to the students. Therefore, the indoor environment of lecture theatre is predicted to be different with that of the general lecture room with constant ceiling height.
The purpose of this study is to grasp the present status for the thermal comfort targeting the lecture theater and to carry out examination about an improvement plan for thermal environment.
Evaluation of the Thermal Environment
To understand thermal environment of a lecture theater, the measurement was carried out targeting the lecture theater as Fig.1, Fig.2 , and Table 1 in October 2014. During the survey period, the indoor space was heated with the ceiling-buried EHP. All the light fixtures on the ceiling of lecture room was turned on. Totally 48 occupants (36 men, 12 women) were in the situation of taking the class. Table 2 shows information on the measurement equipment as for thermal environmental factor. To generally analyze the indoor thermal environment, the analysis was made by calculating PMV. For this, dry bulb temperature, relative humidity, and air velocity were gauged at the heights of 50, 100, 150, 200 cm from the ground level as for totally 4 spots from the center of the lecture room. Given calculating PMV, MET and CLO were set to be 1.2 and 1.0, respectively, by measuring the occupants' conditions with the eye. Fig .3 shows the outcome of PMV, which was calculated by reflecting the measured thermal environmental factor. PMV value was generally increased by the buoyancy effect in the closer to point D from point A, which is the ground level. The PMV difference between point D and point A was shown even up 0.196 at the maximum. Also, PMV value rose overall in the more going up to 200cm from 50cm in the height from the ground level by each point. In case of point A, the difference was indicated up 0.191 at the maximum. In the meantime, the result that PMV value is below 0.5 as the comfort zone was shown at point A and point B in the face of being the outcome that was measured after more than 2 hours of carrying out heating.
From this outcome, it was confirmed in case of a lecture theater with the step section that the vertical deviation in thermal sensation increases in the higher ceiling given heating and that there is difficulty in satisfying thermal comfort in the space below 100 cm as the height of ground level, which is the occupied zone in the situation of being seated.
Conclusion
The following are the results of the experimental survey on the present status for the thermal comfort in terms of the lecture theater with the step section.
1) It was confirmed that the vertical deviation in thermal sensation increases in the higher ceiling given heating and that there is difficulty in satisfying thermal comfort in the space below 100 cm as the height of ground level.
2) Accordingly, the lower part called as the task-zone is considered to be needed the improvement in heating system such as the underfloor air distribution system(UFAD) or the radiant floor heating system.
The above findings were performed focusing on the field measurement. Thus, a study is scheduled to be carried out on specific alternative plan and improvement effect through simulation in the future.
